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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a path 
change-over system which returns a default route from a 
congested state by switching a packet transfer path that 
becomes a congestion factor to a short-cut path when a 
default route is congested in an MPOA network. 

SOLUTION: A congestion detecting part in each router 
11 to 14 on a default route supervises the states of a 
transmitting buffer and a receiving buffer which are 
provided in each interface that is held by each router. As 
a result of supervision, when congestion is detected, a 
congestion notification message is transferred through 
an NHRT control path or an MPOA control path. An edge 
device 21 which receives the congestion notification 
message uses a target protocol address and switches to 
a short-cut path that is performed by an MPOA protocol. 
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(54) tSHg©*|Ji] /IJ^^TSs^Xt^A 

(57) [mm] 

mm] MPOA^D hz:;i/:651S<^-rSATM:^^;/ h 

^mt-^c mm.(Df^m. mm^^mLtzm^. nhrt 




V 



1 

mm^mz^:^^m\^x^mmm•^mmy'y it )\^ v^'^y.iy^ib 

[0 0 0 1 ] 

§8b. If^dMPOA (Multi Protocol Over ATM) ^ 
Wimi^tzATM (Asynchronous Transfer Mode) ^ h 

[0 0 0 2] 

mmm. mo. mi iiz^i^m^mizji^^jv-^^ 

i^y'^^'i ycom^^n'^ir^ m9izj=^ux. MP OA (Mu 
Iti Protocol Over ATM) (i, ATM±TIP (Inte 
rnet Protocol ) © J: o ^-^ ^ h 7— =^>^y^ 

r:^ hzi)\,^mi^^^^tzisb<D—D(D^mt\^X. ATM 
Forum (CT^f ipfb^ilii) ^ tlT V^ So MPOA^^^y h*? 
— ^it, iRl^^CATMForum "e^i^'fb^ti:^c LAN-Em 
ulation (3 Emulated LAN (J^T E - L A N i: 
S) 4 0 1^ZJC4 0 2 i:. m^LAN (5^^JT*(iEthern 
et) ±CO/^^^y h^E- LAN lZ^y)mmT^rz^<D:j:^ 
^y^:^y^^^-fy2 1RXJ^2 2ts E - L A N |0i±(7)r^^g^ 
mr^Jl-^ 11^ 12. 1 3:^151 4 

[0 0 0 3 ] ^^>i^y-KT*^-2>ai>yi/7^>'W;^2 1. 



(2 ) ^m^l 0 - 2 8 5 1 6 8 

2 

2 2 JcfiMPOAP^D h t UTttff 
t-^MPOA Client (MP C) 2 0 1 fyf^M^^ tls Ji^ 
-^11, 12, 13, 1 4 tCfiMPOArn 

UTtt^'^t-SMPOA Server (MPS) 10 
l:^I^S^aSo MPOAT-fi. ATM:?^^y b^-^t:: 
^UT/^^^y hCDAWh^-S^ii^y 2 1 CDMP 

C2 0 It^MFOAytJ Vz2)Vlz^^/^^y h(Dlhmt 

:^Sai^y 2 2® ATMr K 

10 y2 2 }i(Dm\zmmAi:U<DV 0 (virtual Channel ) 

3 0 1 ^iS^b^t/r^y b^^iM-r-So 5 0 1, 5 

0 2, ^Q3\t.)]^—^mo:>'f—^^^yx^^<> 

[0 0 0 4] mi 0 \Z^\^X. ^ 1 1 (i. ^ ^y-t? — 
>^S[LliaJ 1 1 1 ^#tfMP S 1 0 1 NHRPSiJfflly^ 

y}i<D^ >^y j^-y^t^'TN'RRvmm^'^y i Fas i 

13^. MPOAfflfflI>'^;^hCD'<>^ 7:i:— ^:^;fe-rM 
PO Affl^aJy^;^ I FgP 1 1 4 E-LANhCD^>^ 
— ^^J^fE - L AN I F 1 0 4 ^(DJU—^t 
>^ :7:ii — ;:<*^t";i/— I F 1 0 3 I 

P:?'KU^tc^t-S^05tej||^coi PTKi/;^. Tt^;^ h 

SO^t^IBi^^tlTl^S;!/— T'>r >^'r — yjv 1 0 8 

>^7^ — 7^;!/ 10 8 ^#,^L/Tt^— ^^'/^^^y h 
I P T K 1^;^ t::*r-r SKiEII5fe<^«^^^S;i/-^ ^ 

v^ia^su 1 0 2 ^^^A.-e«^^ti-cv^So 

[0 0 0 5 ] E - L AN I F 1 0 4J^s E-LAN^3jM 

m-r-^^^^^^y h^-mtm-r^mm^^^^yyT^ i o 5 

E-LAN:^^§fib:^/t>r^y h<^-^|BS^SS 
«>'\-^y 7 rgp 1 0 6 LEG (LAN Emulation CI 
30 lent) 1 0 7 h*^^TSJ5g^nTV^So LEC107 
fi. Ethernet±cDig^cDMA C (Media Access Contro . 
1) 'r}^l^y^m7r^'^is^LES (LAN Emulation Ser 
ver) iy^^m^i-^ij<DX&^o :iniz^^, ATMil 

[0 0 0 6 ], JV—^m i F 1 0 3Ji, E - L AN tdj^M 

•r-^^^^^^y h^-mMmr^mm^^^yyT^i 0 5 

E-LANt^^^mi.tz^^^yh^-mmmi~^^ 
M>'^•^y7Ta^ 1 0 6 t^^/vxmm^tixi^^^o 

[0 0 0 7] ftfeCD;i/— ^ 1 2 - 1 4 i^J.±<DJl 

40 I i}inmo:>mmx^^^<D^r^o 

[0 0 0 8] mi I ^CislNTs X. ^y i^T^^'W ;^ 2 1 (i. 
ty^rSELlias 2 0 l'RXJFXiimM'S^2 0 g^tJ^JC^-^;^^© 
ffllBJaS2 1 3^;^-rSMP C 2 0 1 LEC107* 
^-rSE- LAN I F 2 0 3 i:. a — b ;b ^y h h 
OD-r >^7ai-;^^^-rs>3 - h;*7^y h I F 2 0 4 
MP O ASiJ{8]>'^;< h<D-( > ^ y :sL^:^:^U'rwP O AU 
m^'^y I F^2 0 5 Ethernet^CD-Y 7 - j;^ 

^^>^y -ji>^2 0 2 i:^^^■z?^J5g^tlTv^'5o 

[000.9 ] MPC2 0 lP^O^\htimM^2 0 1\t. Et 
5^ hernettctb;b-r-<^>'^>>-^y V^—^tZmr ^&ti^^^ ^y 



3 

v:^- 2 0 8 [^Xl^^^o ^tz. MF C 2 0 1 l^CDXil 

s^mT^Xti^^' yi^^ 2 1 ORUij^>^ 2 11 *W 

[0 0 10] flk(Z)ai^y i^T'yW;^ 2 2 *^j.:^±£Dj: 

^;/i;'7='/W;< 2 1 ^lRl«CD«J5aT-&S*)©h-r^o 
[0011] J^T. )V-y^^ >^rD bZ7;L/>?)Sl PCDJ^ 

-f ^ 2 1 tcEthernetS 0 1 Iz^ l9 g^^^ ti;^?^^ h 3 1 
^^^^ X 2 2 tCloI^fllEthernetS 0 2 tilj; 

*)}g^^nfe^;:^ b 3 2^T^:: IF^^^^i^ h^mMT^ 
iS-m-^^^So 5}^;^ h 3 1 tf^^:J^^yiyy^^^-f 2 1 tcgl 

m^tis/t^^^y hcD^^MACr ^ i i 

MACrKU;^s ^^I PT-H h 3 2CDI P 

l-e§M^tlfemPgT^(iv MPC3 lltlMm:r.^yt^y:/^ 
^ :^ 2 2 CD ATM ]^ U:^^n\^ti:Utzid. ^i^^hiit 
E-LAN I F 2 0 3 ^ilS^tL. E-LAN401±^ 
^^MACT^ K Uy^^CS-:5V^T;l/— ^ 1 1 tCKjgl^tl 

[0 0 12] ^ 1 1 F*g(D;i/— >^i[LSgl5 1 0 2 

^;i/-7^>r ><5^7"->^;i/ 1 o 8 ^#^UT*^-r^c ;i/ 
—y^^ >^^— r;i/l 0 8t3(i^^i PT h'U-xtc^-r 
s*c7)tejM^cD I pr KVy^, <5^cr)^ij. -r 

>^7:c-x#^. >^ :7:ii-:;^«3?y (E-LAN:6^ 

[0013] 11.12 :?fet;f 1 3 xcDmmmmiz 

^12 -7^— ^y^;^ 6 0 2 ^ 1 3 ^^^^ 6 

0 3 1 4®;i/-hT*feji^n^o 

[0 0 14] JV—^ 1 4Tii^t>Jr^y hO^^I PT^KV 
^^^»:c7)tei^^;6S;^^;;< b 3 2T-$>>3. h 3 2 
E - L A N 4 0 2 Jcg^g^^ ix :^^ ^^/ -y^^ vW X 2 2 ^ 

suTSy^T^^cii^S.^-r'So ^ut;i/-^ i 4{^ 

^^MAC:p K U^^^T^;^ b 3 2 COMA C 7^ 

h^E-LAN4 0 2 (Cci: :ii 2 
2(cei^f So 2 2 T*(i^5feM A C T b 

W^(cS':3V^T>'^>ir h 3 2 tzKiii-r'So CO 

J;-5 tcWM9©>'^^^v h (ct?v^T{is i^y — K 2 l - 
^ 1 1 1 2 ^ i 3 -jv—^ i 4 - ji 

— K 2 2 ^ilS;i/— h 1 {"ry :tJUh^^;^) IZJ: 

[0 0 15] :c^y i^y-KT-fe-Soi^y vt^^nV;:^ 2 1 <D 
MF C2 0 l^<DX:hmm^2 0 9X{t. Ethernets 0 

1 KD^CDlZ-OXr^X. ?S^CD I PT K U;:^:£-=E-^ U> 

IP7'KbX^Jc:^ti7>^2 1 llz^ y)^^>r^y bSSt 



(3) i!^l8¥l 0 - 2 8 5 1 6 8 

4 

I P7^ H i/;^^cMiJ^-rs:t^*c[)v ATM^^yh 
V-'^(r>\}^%(0:sL^:^V'T)'^-{ 7. 2 2 CZ) A T MT K 1/ X 4 
^*t-S:^^*. 1 1 ±®MP S 1 0 1 i^^LTM 

FOKCO^YXyT.m^'^^ (MP OA Resolution Req 
uest) ^ffdo 
[0 0 16] I'YX^Z^m^'^mt. 1 1 COM PS 

10 1^;I4^V^TIETF ( Interne tEngeneering Task F 

10 orce ) ^3T<Si^'fb>5Siii?)i^nTV^SNHRP (Next Ho 
P Resolution Protocol) COT K l/;:^®^^^^ (NHR 
P Resolution Request) fC^^^tls ttlffi O >^ ^ 
J^-^ 7s 2 2 ;5>sg^^n:'iE - L AN4 0 2±£0;i/-^ 1 
4f^£:DMP S 10 1 S-CKj^^tiSo ^ 1 4rt(:oM 
P S 1 0 1 fi^^y i^T^'yWy^ 2 2 *Sv3 - h;b>y h^t;^ 
:^'e>§{t b^^y^^^y h^T^;?; h 3 2 tctej^-r-Sfei^tcii^^ 

(3z^y i;5=^>'N'^;< 2 ICDATMTKUX. 
^ 1 4 h 3 2 CDMAC F lx;<) ^=^-v^yi/ji^ 

^^5tc (MPOA Imposition Request) t:: 

20 7^>'W;:<2 2©tB;b^^^yi:/i 2 0 S^Cfa^b^^c^. :n 

T^^' W ;^22a)ATM7'Fv;;<47^Hu;;^ 

(NHRP Resolution Reply) tc<^»5;i/— ^1 1 CDM 

p s 1 0 1 ^cjfe^-rso <^ 1 1 ©MPS 

1 0 lT*MP0A©7'Flxy;^^i;&^ (MPOA Reso 
lution Reply) \Z^^^f\.. V'r 72 \o:>yiF 
C 2 0 1 ^ClteiS^nSo 

[0 0 17] ^:f3, ±j7lib:tMP C-MP SP^(Z)r K V 
7m^W:^. MF ^ -UF Sf^CDT Y V 7m^^ik. M 
PS-MPCr^©::^ri'^yS:^:xtg:^g^t::-:)i>T(i. E- 
30 L AN^;i/— ^ ^PicT)^^'— ^^.'^j;^ hJiS'JtCtS^^ 

n;feMPOA®JfflI/lX 7 0 1. 7 0 2. 3i{iNHR Pffl 
m^^7%Q^\. 6 0 2. 6 0 3 {^IctoTtej^^tiao 
[0 0 18] ai^y S^T^/W;^ 2 1(Z)MPC2 0 1 T-(i. 
h 3 2 ^T£Z):n^y i;5='>r\V X 2 2 CD A T MT K 
:b^»?*^ns hs oi-y S^5='^WX2 l ^^ ^y i^f^vW X 

2 2 ^CDP^tCVC 3 0 1 ^iS^^-^o ClCDVCcDVCI 
(Virtual Channel Identifier) WitXti^^ v 1/ :2. 2 
1 OtclB^^n^c t:>L^. Ethernets 0 \i^iD^m\.fc 
)\>rv YX^9tyiKCl'Y\^7f^)\^—^ 1 1. ^5fel P 

4(? T K l/X^Tf:^ h 3 2 ^^s'r>'^^^y h {COl^T^i^ a: ^y 
S^t^>'nV;^ 2 1 OA;^S[LSaJ 2 0 9i^Xti^-? v :^ 2 
10^#^b. E-LAN4 0 lTSi^cC< VC3 0 ItC 

[0 0 19] %2 2X\lL^ V C 3 0 1 )!p ^ 

gffib^t/^^^y ^(C-3l^T{i. ^ti%im^2^1i^^f} 
^^^yi>:3- 2 0 8^#,^b. '?^9xMKQ'rYV7-^it^7 
h3 2. j|IM7t;MAC7'h'U;;^<£;i/— 1 2tc|S^bT 
it^7YZ 2^X\zm.^'fh. C^ctatC. -S, tB^jco 
:ii^y i^7^>'N-^;;< 2 2CDATM7' K U;^ ti^ hv'^ 
5^ >r^yh(i, :E:^y i/T^^rx-^;;^ 2 1 -:3i^y i:;^^^^^;^ 2 2:£ 



(4 

5 

[0 0 2 0 ] ±t2o<J:a>^ibf^t3 J: f). h^y-i^y^M 
[0 0 2 1 ] 

(Dti^>^t^mm^m^^z}i}i\^x\^^oMn. ip 

-\^J^±CDT C P (Transmission Control Protoco 

1) i/^^-^rru^-e/a >i/>r-^TJi5t^;< br^T*n> 

[0 0 2 2 ] -p^. ;i/-^r^©>'^;^;b5rM?lbTV^^«B 
[0 0 2 3 ] MPOATii. >^ ^ ;i/ h ;i/ 

[0 0 2 4] *^0^{i. ±7^\.tz'i^^^(DiK;^^m^T^ 

rzisbizrji^ntz^(Dx*^y) . ^(Dm^it. mpoa^^v 

^ ^ ^ SI ^ m 'J§ ^ S c CD T ^ ^ ;^ to # 7^ 
[0 0 2 5] 

h y.cDmmikm(DmmziJ^.^ {.X hcDmmm so 
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[0 0 2 6 ] ^tz^ mt^^^y.mm^mt. mt'&'ry:^}]^ 

'ro:>mm^m\z}^^\:.xmm^m&'t^mmm\h^m}is 
::-o:>mm^mzj^^^\^x^mmm'^mt'^^y ^ Y ^^y. 

[0 0 2 7] ^ib\Z. mU^^:^ YV-^{t. S5fB^t>>-^y 

y\zmn^ti. mmmm^ih^miz^^hmim^i^^mm 
^'^ymm^^mizm^^^z.h^^Wih'r^ho 
[0 0 2 8] ^UT. mmmmm\^^miy^i^mM^^ym 

y^mx^^xnt>n^z.}i^^mhr^o 

[0 Q 2 9^ mir:h\zz^mm^. 7='7;4-;Vh;V— b±co 

%mn^mm^^^mm}i^m'fx\^^(Dx^^. 

[0 0 3 0] ca-r^Cli:^^ J: *5s MPOA;f^yh9- 
^(Oy'yit)l^V)\^-'YAL(D}\y'-^Xmmt^^^\^X^. 

Mzx^i^^—Vi^^y Y ^"^y^cDm^ti^^^ir^fz^^ 

y'y:t)\yV)\^-Y-^mm^miy^^m.m^'^^z.}ii^x^ 

[0 0 3 1 ] 

imncDmmcDmm] mz, ^mMcDmrnf^-mmiz-D 
^^^xmrn^m-mi^xmrn-r^. 

[0 0 3 2 ] miit'^^BMlZj::i>^^yWmiyyy'2^(Dm 

'9 tmm^^iz^i^xi^m-n^t^M^tix:^^. ^(d 
[0 0 3 3 ] zzix. mi^(Djv-^(D\^^mmifim2 

t::^^nTV^^o m2lZ:jr^UX. El 1 0 iHl^gp^tz-:^ 
[0 0 3 4 ] mtz. mi^CD:j^yt;y^^^^ y(D\^^mm 

t^msiZTfs^tixi^^^o m2izjr6i^x. mi itm^^ 
^iz-Di^x^tm-n^mt^tix:^^. -^(Ds^^cDmm 

[0 0 3 5 ] ^T. EI2^#^-r-5h;i/-^5^fi. Ei 1 0 

x'rxiz7jkLrzmm^m<Dmiz^ mmmms^io9. m 
mmm^m^i i o. mmm^mm^i 1 2^^A.xm 
m^tixi^^^o mmikiH^ 1 0 9{tmm^^^yyT i o 
5. sim^^^yyr 1 0 6<Dmmi^m^i^a-r:ho mmm 
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^^^as 1 1 0 mm^mm i o 9 t^mm^^thiytz 
1 1 2(i. :i(D)v-^ (Dmrnm^SE^^ 1 o 9-^fifecD;i. 

H R P M W >^ ^ M P O A SiJ » t >^ M & b T e ^ 51 ^ 
[0 0 3 6] ^fzm3^^m'r^t:r,yiy9'^^-f^i,t. 

mi ix*'rr*\z^^{.tzm&mm(Z)miz. mmm^mmm 
2 1 4^^^T•®J5E^n-rv^So fs^ji^sasaj 2 1 4 

(i. MP S^^MPOA«cDfflffl3^^;;^t::^-pT§{sb:t 

[0038] miCD^olz^ ;J^;:<h3 l:{)^^7^:xh32 
tc^'i^r^y h^^j^-r^^Jc. 1 3 lz:^\.^rmmiy^ 

m^i^tzm-^ im^(Dxm iz'::>\^^rmm'r^o ^ 
1 3(Dmmikmsi 1 0 9{i;i/-^cDj#-:?s-r >^ >'^- 

^St::l9:tt^tlfcMM>'^'^y 7r 1 0 5. :7 t 1 

[0 0 3 9] ffl^£D^-^7^>'N-^^ :7Tf^CD.'^^^y h 

CD I P^^;/<^cDtt$B:^^^i^^y hcDj^fHTi;! Pr 
ii^^fe I PT' K (t^— ^:7D— ) *«^ai 

t^m ^^^ < ^ffi -r -5 5^— 7 D — ic*f b T <D ^ff d C i: 

[0 0 4 0] CCTn 
r h' ^n^n^;^ h 3 1 . 7^;;< h 3 2 CD I P 

m-^-y-^s^ii^^j^Jcasi 1 otcfei^-r^o mmmm^ 

1 1 OJiTt^;^ h 3 1 CD I P7^ h' U;:^^^^rD hzi 
H u;^ L/s n-^y. h 3 2 <D 1 FT Y U 7.^^—^ y 

^v-tr-i^^^^U^^ji^tej^gBl 1 2lzmti!,-r^. 

CD;< ^y-fe — — bfi, N H R P CD ^ ^y -fe — i^CD 

[0 0 4 1 ] E4tCi3V^T. *^ifteJi5S§CD>'t;;<^#i^:;< 
5^Atc*5(t^ra©il^^ ^y-fe — S^fi, TFixed Headerj 
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(operation type= 13 4) h\ rcommon Header j 

rciEj i:;^p^SJ5e^tlTV^^o 
[0 0 4 2] rcommon Header j Jit^ rsrc Proto Len 
J ^ ("Dest Proto Lenj rpiags j fRequest 
IDj rsource NBMA Address j rsou 
rce Protocol Address j TDest Protocol Address 

[ 0 0 4 3 ] C I E (Client Information Entry) fi. 

rCodej ts '"Prefixj t.^ rMaxmum Transmission Un 
10 itj ts fHolding Timej t rcii Addr T/Lj ts ^Cl 
i Proto Len J rpreferencej rciient NB 
MA Address j Tdient NBMA Sub Addres 
s J rciient Protocol Address j t^^A^X*^^ 
^nrv^^o Tunusedj cDgiS^fiffiffi b ^ V^o 

[0 0 4 4]?^jb\ rsource NBMA Address j 

(3IMk:nbmatk w;;^) itmm^mmi^tzMF S(D 

ATMT K rsource Protocol Address j (M 

M^rn b'l^^) itmm^ii^mi.tzMP s(Di 

PTVU^slz, TDest Protocol Address j {^9cy^X2 

:^\z^ rciient Protocol Address j (^— h:7'n 
fzf;i/TKu;^) \±mmmm^^m\.tz:^-Ji^y'^'^^ y. 

^i^3 - V j^^^mM'r^m\zm.mir:h'^%i p 
'T^^^y.iz^ ^^as^r^^cD^-r-So 
[0 0 4 5 ] j^:>i±cD7;*-— b \zx^mmm^>^ ^^-^ 

f). ^^ii^fej^aSl 1 2TJi. >>^5.-:7;i, 

10 8 ^#MLx. ^^rn (t^^ h 3 

1) 1 2 ^WStT-^^o C 

51? cd:^A6. ClO^ ^y-tr — S-'^NHR Pcd^ ^y-t? — 

^r^CDNHRPMW>'^^ 6 0 2 tcSj^-T^o 
[0 0 4 6 ] 1 2 1 1 2 Tfi. 

1) \zn~r.^dLo^mm9c\t.)x^-^ 1 1 hmmx^^o r 

CDfeto. C©^^ ^y-lr-i^^NHRPMt8I>'^;< 6 0 1 tc<i: 

t>;i/-^ 1 1 tctei^-r^o 

[0 0 4 7] 1 1 o^mmm^^m?^ i i 2 r-ji. 

;i/-T->f >^7^-r;i/i 0 8^#,^b. e^ii^y^y^^ 
—^J\zmm^fifzn9truV::i)\y'rYV7.{^^y.Y3 
1) ^>:n^y ixT^y^^^ 2 1 4jgSbTSy^T^^i:flK 

7 0 1 t:: 2 1 izmmT^o 

[0 0 4 8] ^ 1 1 t^^CD^^il^;^ ^y-fer — i^^M 
PO A^^J^Ipy'?;:< 7 0 1 tcj: »3 ^fl X 2 

— y ^y hrn K l/;^ (:t:;^ h 3 2 ) *Slt)ttl 

>'^^tU#fflPaJ2 1 3(CClCDr K 
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[0 0 4 9] ^^;<m^mm^ 2 1 3 f^. wmmmm^^ 
^m^^t. mmMmmm^2 1 4i^i^m^-^tltz^- 
^^:^ h iFTWT. (/^X h 3 2) tcov^T. ior^py^ 

r^l'S/3-h:^^y h VC3 0 l^lS^b. ZCDVCl^ 

0 x±}^^^ yi^^ 2 10 ^#MUs i pt^ 

[0 0 5 0] *^H>§JcJ:-S^tx^#^>;;<5F-AcDffe 

[0 0 5 1 ] ±aiUfc^^EJKS8^*^ffi?B^^ojll^^ 
Kj^ajii2(^. :i(Djv—9<Dmmmn}^m^i 1 o'p 

SgPl 0 2^::;'^ ^y-lr-i;i 0 O^Kj^b. E-LAN3^ 

[0 0 5 2] mecDJ^^yt^v'^^-(x(Dmmiz:^h^ 
mmm^i^mwi2 1 Sit. E-LA^it^^y'v 

^^;^^#$ijia]a52 1 3 (3MbT5^7;t;i/ 
SU2 1 sitmi <D^oU!mM(D^ y'^—i^cD^^m.mx* 

[0 0 5 3] mi lz^\^^x. :^mmmm<D/^^w^ty Z 

7^At::i5(t^S^jl^^ ^y-b — i/fi, r Vers ion J ts 
r I H L ( Internet Header Length) j r T O S 
(TypeOf Service ) j ^Lengthj ridentific 

at ion J fFlagj rpiagment Offset j i:. 
TT T L (Time To, live) j rProtocolj THe 

ader Checksum j rsource IP Address j TDe 

St IP Address j ""Target IP Address j ti^^m 

[0 0 5 4] ^iJ. rsource IP Address j (mmTZ I 
P) (ifi^*tfemb;tMP SO I FT- K TDest 

IP Address J I p T K !/;;<) itmmmm^j^m 

■r^^^I PTHUXtC. rjarget IP Address j it 

(^-^y h I PTK w;<) {tmmmm^^m\.ti:c.>y 

otocolj hzi;i/ 1 D«iff^®sfo(D^ffiffi-r-S^>cD 

[0 0 5 5 ] ];k±(Oy ySr — -^ h -S^^il^CD;^ ^y 



(6) I^H^l 0 -2 8 5 1 6 8 
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[0 0 5 6 ] mz. ia8^#^bs *->;<5^ACDKi{^tc 
[0 0 5 7] 7^>>;:^7^AOi!;f?{i, ^y-lr->^ 

^-^^t>:r^y h }imm\zmm^fi:t^:z}:L]^xmt±vK\.fz 

la 1 - HI 4 ® ^ffijf^Si tc :}3 (t S i!;^^ f5l b T- ^ -5 o 

[0 0 5 8] 08 \z^\.^x. mmm^^WL^ 1 1 0 (i^^ 

Xh3 1® lPTHi^;^;^^5tI PTFl/;^tc. h 

3 2® I P7- K l/y^^^-^^y h i P7^ K UJX^ZtS^b 

i(? tLmi(D^oummmm^^:^^~i>^^^\^^ mmmm 

1 1 2tCj^tB-r^o ^^^^ — l^yar — '^^:; h 

{is I P±^-;^— l/-r b:fe^bl^rn h::3;i/>$7^^ 
^bTV^^o ^^a^Kj^gPl 1 2(i^CD;^ ^;/-tr-i:;:i£r 
^U-T^-f y^m^^ 1 0 2 tcfej^^^gjo 
SSC 1 0 2(i;i/— >^7^ — r;i/l 0 8 ^#,^b. ^ 
^lPTKix;< (4^y^h3l) ^::*f^^»:(Dej^$fe{i;i/ 
1 2 hWSrT^^o z.(Dfz}^. ::cD^ ^y-t-^^si 
Scot^— h ^ ^F^5^— ^^^^ 5 0 2 t3 

[0 0 5 9 ] ^ 1 2 s ^ 1 1 p^<D^)]/—^ ^ > 
^mM'S^l 0 2'(:\t. 5^>r >^5^— 1 0 8 

hb-reai^^o ^co^m. HKil^^ ^;/-fe->^(i;l/~- 
^P^T^— 5 O l . E-LAN4 0 1 ^iSfebTE 

[0 0 6 0] :t.^:;v^?u :^2 ixit. mmm^^mm 

3l^tfeai^2 1 5 (CTltttibv dCD^ ^y-fe — >?CD^— y 

h I p K v:;^ h 3 2 ) ^Simb. ^T^mmm 
m^2 1 sizzcoy^Yv^.^^AjfcmmmTrs^^'^m^ 

[0 0 6 1 ] \^l±(D^o\z^nmmm\z^:^i^y.y-2:, 

^V^^Z)T*$>^o . .. " - 

[0 0 6 2] *i>;^5^AT-{i^V;r;i/ 

P O AcoT^y^ h b :i)i|i^bfc^i^T-*e^ttSi 
^ m iff 1 S CD T- ^ o 

[0 0 6 3 ] i^fz. mmo:>^mhU'^fz^^y.vfso^m2 

m 1 cdt^;;^ b;i/— h±(D7.)V-'y^y hifi 

MP 0At::cfc^^>3— b:^3^;/ h>^^;^^CD^#i6s^^-r^ 
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[0 0 6 4] mmm(D3zmizmmi.x:$imM{tmiz»:(D 

[0 0 6 5] (6) SulB^^y by — ^(i. v;i/^rn b 
[0 0 6 6] (7) mB&i^3—htiy ni^^S^ 

^^^^ W >^ |il ± ^ Kg! g ^ ^ ^ ;^ T afe ^ ^ h If ^ f 

^m^m 1 --6 £Dv^Tn:^{cgBa^©>'^xw#s/>^5^Ao 

[0 0 6 7] 

v^^y.<Dmm^m(Dmii^{zf$:s^]^x^'^^^y homm^m 
^zhiz^y). y^y :t)vh/^y.t^mmLtzm'^xi)mm 

imi] :^mM(Dmm(D-'mmizji^^<i:;^wmi^y.y'i. 

[03] mi^CD^c^^yi^^'J^-C y.<D[^si^m^^^s-tyu 



(7 ) !mm^l 0 - 2 8 5 1 6 8 
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[^4] m lcr)yi;:<«J#S/y;7^A(Ci3(t'Sfi^51^> ^y 
^ — iy(Dy:t — -^y h ^^x^^T-fe^o 
[ia5] *^B^©ffecD^SE®JB^tc<J:Sy^;;^^#i/;;^5^ 

me] :^mM(Dm(Dmm<Dw^mizj::hJixwm^y.y' 
mi] ^^m(Dm(Dmm<ojr^miz^:h^^^w^i^Ay^ 

[1^8] *%H^(Df&cD^SSc0Ji5Si{cJ:^yi;^^#^x5^ 
[0 9] S£*cD>'^;<^#i^;^5^A(DSj5g^^-r:/n ^y >7 

[Eiio] mQ(D;^:Ammi^y^^j^\zian:h)\y—^a:)m 

[mil] m^(OJ^y.m^i^y.^h.\Z:itin^:x.^yiyy^j^ 

20 m^<Dmm] 

11-^14 ^ 

3 1,32 b 
401,402 E-LAN- 
10 1 MPS 
2 0 1 MFC 



[HI] 




(8) 



10-285168 



12] 



tor 




-E-LAN 



21- 



Ethernet- 



3] 



2 1 ^- |gTOBlgL1Sffl 
2 1 3- -vf;^xt5TS»^rtgap| 



211^ 



210, 



202' 



201 MPC 
-I- 




■E-LAN 



VJ 



Fixfrd Header 






(operation lype = 13<) 






SrcProtoLen 


DestProtoLen 


Flags 


Request ID 


Source NBMA Address 


Source Protocol Address 


Dest Protocol Address 


Cod© 


Prelix Length 


unused 


Mojfifrum Transmission Unit 


Holding Time 


Cli Addr T/L 


Cli SAddrT/L 


Cli Prorto Leo 


Preference 




Client NBMA 


Address 






Client NBMA 


Sub Address 




Client Protocol A<ldress 



[E17] 



Version IHL 


TOS 


Length _ . 


IdentHioaiibn 


Flog Flagment Offset 


TTL 


Protocol 


Header Checksum 


Source IP Address 


Dest IP Address 


Target IP Address 



(9) 
[05] 



10-285168 




imG] 



21- 



Ethernet - 



201 MPC 



211 



210, 




-208 



202' 




MPOA 



205 
204 



206 



E-LAfJ IF 
20P 



MP0Afittgi;V7 



- E-LAN 



[08] 




(10) 10-285168 



[EI9] 



A01 




12 

101 f 502 



13 



101 



60T 



31 



402 




201 



^ iMFc'l 



22^ 



802 



32 



[010] 



101- 



11- 



MPS 



NHRP 



.113 



108 



102 



MPOA 



T04 



107 



105 



'105 



103- 



a 



106 



-E-IAN 



21- 



Ethernet - 



[^11] 



201 MPC 




-208 



3i 



202' 



206 
E-LAN IF 

ioP 



MP0A?«mu\*^ 



■E-LAN 



(13) 



10-229401 



[mil] 



701 



702 



TCP/UDPOiK-h#^* 



